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DLAs in BOSS spectra,

we measure metal line strength for low

ionization metals. We can cross-correlate with
Ly forest and stack on metal strength

*
25F
| .l |'||'|I
20 I"l |\ |h| I’»I "i'IILiI’
— ™ | ¥,
=X A5} u"‘ \1 | 1
= 1'T 1|
Il ity e
‘-‘E‘H 10ﬁ M 1 , I \ ”,'-.'H‘,Jllxrn“-i\\llp .r"l.*\"llj"'"‘- m .'J!. IIJ .;-quI'Lu g I‘Fh_r.. ||. I M ||II 1J'ﬂllll||'r'|Lllll
% l|||| |I\||'| |!1| .1 H‘|| ! l W ;r'»"ll l" |, illl' i HI'J \ AT “ """-,ﬂ"hJ;-'-"er"-;"'.|."';1*.* r‘."*r'."“ul ,I'i".l"'|ln’||l,‘}’\'|'|lI'Fﬂ L HI"{‘ Iul- I]J
= ) - ] | | I
i If' |
=, IR
Eg l ‘l |
o} a
>
“IDLA
1200

BOSS 55477-4216-0166

Redshift 2.6917 *Extremely good and exceptional
Signal to noise!!!
DO NOT expect the rest to be as
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DLAs ~ 30.000 in BOSS DR12 spectra,

with measured column density and redshift,
for which we can measure metal line strength and

cross-correlation-with-Ly forest G
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How to measure equivalent width in

a noisy spectra?
Equivalent width mixture of metallycity and
velocity dispersion

== Linear regression v Alll1670 Measurement
- | | | | | 02— ~ Wiridow
8.0r
0.1
7.50 an
0.0f

iy
==

Flux arbitrary units
o
(9]
Normalized flux
S
=

6.0
-0.2
5.5
2l Continuum Window |  -03
45 : ; : I 2 _04 1 L I I 1
-2000 -1000 0 1000 2000 ' —2000 -1000 0 1000 \ 2000
Velocity [km/s] Velocity [km/s] \
— E — z Measured

Equivalent width

Andreu Arinyo-i-Prats



* Metal strength parameter is defined as an
optimal combination of the equivalent widths of

17 low ionization metal lines
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* Metal strength parameter is defined as an
optimal combination of the equivalent widths of

17 low ionization metal lines
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Cross-correlations
DLAs to Ly forest on BOSS

Lya forest
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DLA impact

B parameter?
Irect observations

or bias

Lots of small DLAs? or Few big cross section DLAs?



Cross- Correlations, bias factor for
different kinds of tracers

Cross~correlation Ly o Forest bias
(measurement) (known)
ortneer scaes (D) - 0 G
DLA bias Dcnsity correlations
(main result) (known)
* ss-Correlation Font-Rivera et al. '14

* Quasars
Lyman Alpha Foreit)Auto-Corre/ation Delubac et al. '14

DLAs

Corss-Correlation Font-Rivera et al. '12
Perez-Rafols et al. '18
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Cross- Correlations, bias factor for
different kinds of tracers
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We trace different kinds of DLAS
with their Metal Strength

Cr055~corrc|atlor= Lg o Forest blas

0.5
— g (measurement) (knowns H Ig h

0.4 | | - = . . -
= e
.0
>
2
£938>0.5 S>1.5 ] DLA bias Density correlations
D #
T (main result) (known)
20.2f ] I d
(@] e —
=

0.1} il

DLA bias Density correlations
- 05<S<1 | o -
O e — 2 4 6 8 10 (main resuilt) '])_ ow
S

- Quasars Eor(r) - bolfbr

 Lyman Alpha Forest
 DLASs

DLA bias Dcnsity correlations

(main result) (known)

Different kinds of DLAs classified by Metal Strength!
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Lya Cross-correlation and bias
dependence on metal strength




Lya Cross-correlation and bias
dependence on metal strength
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Neutral Hydrogen column density
correction
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Shamelessly using presented work,
Bias ~ Mass, Metal Strength ~ Metallicity,
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Stacked spectrum for 3 different
Metal strength populations

With the coIIaboratlon of Mas- Rlbas (work in preparatlon)
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Stacked spectrum for 3 different
Metal strength populations,
new detections!

With the collaboration of Mas-Ribas (wggin preparation)
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DLAS: Conclusions

* Public catalogue of DLAs Equivalent widths &
Metal Strength (google github Catalogue Metal Strength)

 First measurement of the bias as a function of
the metal content of the DLASs

* The evolution of boa goes in the direction expected
for metal dependency on halo mass

 This is the first time that a bias has been measured
as a property of the DLASs

* Population studies of stacked spectra
depending on metal strength, many interesting
studies!
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